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Panel element and connecting system for panel elements 

The present invention relates to a panel element having a 
utilization side, a counter draw opposite the utilization 
side, a first side having a tongue, a second side which is 
located opposite the first side and has a groove with a 
contour opposite to that of the tongue, the tongue having a 
connecting element which extends substantially 
perpendicularly to the utilization side and the cross - 
section of which has a first flank and a second flank 
opposite the first flank, the cross-section of the 
connecting element having a center line extending 
perpendicularly to the utilization side. 

In such known panel elements, the tongue and groove joint is 
established by a movement normal to the utilization side. A 
shift of the panel elements parallel to the laying plane is 
not necessary in this case. 

DE 100 01 076 CI discloses a panel element, the tongue of 
which comprises a hook element having an almost circular 
cross-section on the face side of the panel element and the 
groovy of which has a recess with opposite contour. The 
drawback of the tongue and groove joint according to DE 100 
01 076 CI is that a great force is required for connecting 
the tongue with the groove so that the panel element, in 
particular the utilization side and/or the edges of the 
recess, can easily be damaged when laid. When the edges of 
the recess are damaged, the tongue and groove joint often 
only gives a minor support so that an undesired 
disconnection of the tongue and groove joint may occur when 
the panel element is loaded. Another drawback is that in the 



case of repeated disconnection and new connection of the 
tongue and groove joint, the forces transmitted by the 
tongue and groove joint are strongly reduced on account of 
the deformations of groove and/or tongue. 

FR 2 278 876 A discloses a panel element comprising a tongue 
having a hook element in the form of a dovetail, a flank of 
the dovetail being perpendicular to the utilization side. 
The groove also has a hook element in the form of a 
dovetail, a flank of the dovetail being perpendicular to the 
counter draw. A drawback of the panel element of FR 2 278 
876 A is that with the tongue and groove joint a contact 
point is only formed on one side of the hook element so that 
on account of fabrication tolerances the tongue and groove 
joint is not clearance-free and there is only a small 
resistance to a dimensional change of the tongue which is 
caused by the climate. 

WO 01/02670 Al discloses a panel element comprising a tongue 
which has the shape of a dovetail, a flank of the dovetail 
being perpendicular to the decorative side. The groove also 
has the shape of a dovetail, a flank of the dovetail being 
perpendicular to the counter draw. A drawback of the panel 
element according to WO 01/02670 is that with the tongue and 
groove joint a contact point is only formed on one side of 
the tongue and/or groove so that on account of fabrication 
tolerances the tongue and groove joint is not clearance- 
free. The tongue and groove joint only has a small 
resistance to a dimensional change of the tongue and/or 
groove which is caused by the climate since the tongue can 
be twisted relative to the groove. 

It is therefore the object of the present invention to 
provide a panel element of the above mentioned kind which 



avoids the known drawbacks, enables a clearance -free tongue 
and groove joint, has a great resistance to a dimensional 
change of the tongue caused by the climate and in which the 
forces required for establishing the tongue and groove joint 
are as small as possible. 

According to the invention this is achieved because - viewed 
in the direction of the utilization side (of the top side 
visible when laid) - the inclinations of the first flank and 
the second flank point from the center line outwards in a 
first section of the connecting element and, in a second 
section, the inclination of the first flank points from the 
center line outwards and the inclination of the second flank 
points to the center line, the distance perpendicular to the 
center line being reduced between the first flank and the 
second flank. 



The advantage of this embodiment is that when the tongue and 
groove joint is established the locking resistance has its 
maximum for the first flank and the second flank at 
different times so as to reduce the necessary force and the 
danger of a damage of the panel element according to the 
invention, in addition, on account of the splitting of the 
locking resistances the inclination of the two flanks of the 
connecting element can point from the center line outwards 
in the first section so as to provide a dovetail connection, 
on the two flanks of which at least one contact point is 
formed each so that a firm support of the tongue and groove 
joint is achieved with respect to forces and moments which 
act substantially normal upon the longitudinal axis of the 
tongue. By splitting the maximum of the locking resistances, 
it is also possible to choose a greater inclination on both 
flanks and keep down the danger of a damage of the panel 
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element resulting from the force required for establishing 
the tongue and groove joint. 

A further development of the invention may provide that the 
first flank is arranged on the connecting element side 
facing away from the panel element. A relatively large 
contact point can be formed on the first flank so as to 
achieve a particularly good resistance to a dimensional 
change of the tongue face side caused by the climate in this 
arrangement . 



A further embodiment of the invention may provide that the 
inclination of the first flank and the inclination of the 
second flank are substantially constant in the first 
section. This development corresponds to a conventional 
dovetail connection in the first section, which can be 
fabricated easily and has a uniform load distribution at the 
contact points. 

A further development of the invention may provide that the 
first flank in the first section has an inclination which is 
less than that of the second flank. The inclination is an 
important measure of the stresses which can be transmitted 
between groove and tongue and are normal to the decorative 
side, greater stresses being transmittable with a greater 
inclination, without the tongue and groove joint being 
disconnected. According to this development, stresses normal 
to the decorative side can be transmitted on the second 
flank which are greater than on the first flank so that the 
transmittable forces can be increased on the second' flank 
with a given contact area. 

A further embodiment of the invention may provide that the 
inclination of the first flank is substantially constant in 



the second section and the same size as the inclination of 
the first flank in the first section. As a result, an easily 
producible section is formed on the first flank, the locking 
resistance of which constantly decreases when the tongue and 
groove joint is established. 

Yet another embodiment of the invention may provide that the 
second flank is rounded in the second section. The danger of 
stress peaks on account of a notch effect is reduced by the 
roxinded embodiment. 



A further development of the invention may provide that the 
groove has a recess with a contour opposite to that of the 
connecting element and when the tongue and groove joint has 
been established a first contact point is formed on the 
first flank of the connecting element and a second contact 
point is formed on the second flank of the connecting 
element. A clearance -free tongue and groove joint is ensured 
by the development of the first contact point and the second 
contact point on the flanks of the connecting element. 

A further embodiment of the invention may provide that a 
first glue channel is made in the recess region facing the 
counter draw (i.e. the side facing away from the utilization 
or decorative side) so as to obtain a particularly durable 
connection between the connecting element and the recess by 
means of an adhesive. 

According to a further embodiment of the invention the 
groove can have another glue channel, the other glue channel 
bordering on the face side of the tongue when the tongue and 
groove joint has been connected, if the tongue and groove 
joint is adhered by means of an adhesive in the other glue 
channel, it will have a particularly great resistance to a 
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dimensional change of the tongue face side caused by the 
climate. Moreover, the penetration of moisture into the 
connecting element region is prevented. 

A further development of the invention may provide that - 
when the tongue and groove joint has been established - a 
continuous gap extending between the tongue and the groove 
up to the second contact point is formed in the region of 
the groove face side. The formation of the gap serves for 
ensuring that the tongue and groove joint is seated in the 
face side region of the tongue and normal forces on the 
utilization side can directly be transmitted to the groove 
in the face side region of the tongue so as to reduce the 
risk of a damage of the tongue. 

In a further development of the invention, the sides can at 
least partially be treated, in particular sprayed, coated or 
the like, with a hydrophobic agent. This can serve for 
raising the durability of the panel element according to the 
invention and the connection according to the invention, the 
panel element according to the invention remaining 
dxmensionally stable even in the case of penetrating 
moisture. 

Examples of panel elements within the meaning of the 
invention are parquet panels according to DIN 280 or 
laminate panels according to EN 13329. 

The invention is described in more detail with reference to 
the attached drawings which show embodiments thereof. 

Figure^l shows a schematic oblique view of a panel element 
according to the invention; 



/ 



Figure^ shows a cross-section of a first embodiment of the 
panel element according to the invention; 

Figure^ shows the tongue and groove joint of the panel 
element according to figure 2; and 

Figure^ shows detail A of figure 2 . 

Figure 1 shows a schematic oblique view of a panel element 
according to the invention. The panel element according to 
the invention has a utilization side 11, a counter draw 12 
opposite the utilization side li, a first side 13 having a 
tongue 2 and a second side 14 which is located opposite the 
first side 13 and has a groove 3 with a contour opposite to 
that of tongue 2. Tongue 2 comprises a connecting element 4 
which extends substantially perpendicularly to the 
utilization side 11 and the cross-section of which has a 
first flank 41 and a second flank 42 opposite the first 
flank 41, the cross-section of the connecting element 4 
including a center line 44 extending perpendicularly to the 
utilization side li. 

The panel element according to figure 1 of the invention has 
a substantially rectangular shape. It may also be square or 
have another shape, such as rhombic, triangular, hexagonal, 
octagonal, oval or the like. 

According to figure 1 the first side 13 and the second side 
14 may be face sides (here interfaces transversely to the 
fiber orientation) of the panel element according to the 
invention, it may be provided that in each case a tongue 2 
and/or a groove 3 is also provided on the longitudinal sides 
15, 16. on the longitudinal sides 15, 16, the tongue can be 
developed in a way differing from that of tongue 2 on the 
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first side 13. Other embodiments of the panel elements 
according to the invention provide that tongue 2 is formed 
on one of the longitudinal sides. 

Figure 2 shows the cross -section of an embodiment of the 
panel element according to the invention, the cross -section 
being normal to the longitudinal direction of tongue 2. 
Viewed in the direction of the utilization side li, the 
inclinations of the first flank 41 and the second flank 42 
point from the center line 44 outwards in a first section 45 
of the connecting element 4. Viewed in the direction of the 
utilization side, the inclination of the first flank 41 
points from the center line 44 outwards in a second section 
46 and the inclination of the second flanks points to the 
center line 44, the distance normal to the center line being 
reduced between the first flank 41 and the second flank 42. 

Figure 4 shows the detail A of the cross- sectional view 
according to figure 2, the first section 45 and the second 
section 46 being emphasized by dashed lines. In the first 
section 45, the inclination of the first flank 41 and the 
inclination of the second flank 42 are substantially 
constant each, m the first section 45, the connecting 
element 4 has the shape of a classical dovetail having 
flanks 41, 42 widening from a root region 43 of the 
connecting element 4. 

In the second section 46, the first flank 41 also has a 
substantially constant inclination which has the same size 
as the inclination of the first flank 41 in the first 
section 45, the development of a substantially constant 
inclination of the first flank 41 being easily producible in 
the first section 45 and the second section 46 and a region 
optionally located between these sections 45, 46. 
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The second flank 42 can be rounded in the second section 46 
so as to ensure an easy introduction of the second flank 42 
of tongue 2 into groove 3 . 

Groove 3 has a recess 5 with a contour opposite to that of 
the connecting element 4. in groove 3, stress peaks caused 
by the notch effect are avoided in the roimded embodiment of 
second flank 42 in the second section 46. 

« 

The tongue and groove joint of the embodiment of the panel 
element according to figure 2 of the invention is shown in 
figure 3. When the tongue and groove joint is established, 
tongue 2 is moved and/or tilted normal to the utilization 
side towards groove 3, the first flank 41 initially 
contacting a first edge 51 of recess 5. m a further 
movement, a deformation occurs on the first flank 41 and the 
first edge 51, a first locking resistance having to be 
overcome which has its maximum value when the first flank 41 
strikes the first edge 51. At this position, the second 
flank 42 does not contact the second recess edge 52 opposite 
the first edge 51 so that no locking resistance occurs on 
the second flank 42 at this position. Having overcome the 
maximum of the first locking resistance on the first flank 
41, the second flank 42 approaches the second edge 52 on 
further moving until it contacts the latter and a second 
locking resistance occurs on the second flank 42, the 
maximum of the second locking resistance not occurring 
simultaneously with the maximum of the first locking 
resistances so that the force required for establishing the 
tongue and groove joint is less than the sum of the maximum 
of the first locking resistance and the maximum of the 
second locking resistance. 
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The force required for establishing the tongue and groove 
joint directed transversely to the laying plane can be 
applied by means of a hammer blow onto a tapping block. The 
arrangement of the panels according to the invention with 
respect to one another is clearance- free, joint-free and can 
be disconnected without being destroyed. 

On the top side of edge 51, a first reference surface 53 
extending parallel to the utilization surface 11 is formed 
on the groove-side face side 14, which has a vertical 
distance from the utilization surface 11 the same as that of 
the opposite second reference surface 22 formed on the 
tongue-side face side 13 and parallel to the utilization 
surface ii, which when laid is arranged on the bottom side 
of tongue 2 between face side 21 and flank 41. when 
connected, tongue 2 rests on edge 53. On account of this 
equal vertical distance of the first 53 and second 22 
reference surfaces from utilization surface 11 a positive 
engagement occurs between the first 53 and second 22 
reference surfaces when the tongue and groove joint has been 
established, as follows from figure 3 . As a result, it is 
easier to obtain a gap-free surface (without a difference in 
level) in the laid state. 

When the tongue and groove joint has been established, a 
first contact point 61 is formed on the first flank 41 and a 
second contact point 62 is formed on the second flank 42 
which are outlined in figure 3 by a dot each. 

The force transmittable by one of the contact points 61, 62 
and normal to the utilization surface 11 is proportional to 
the area of contact point 61, 62 and the inclination of 
flank 41, 42 of the connecting element 4 on the side of 
contact point 61, 62. Since the area of the contact point 61 
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can be larger than that of contact point 62, it appears 
advantageous for the first flank 41 in the first section 45 
to have an inclination less than that of the second flank 
42, so that the amount of the forces transmittable normal to 
the utilization surface 11 of contact points 61, 62 can be 
mutually approximated. 

It has also proved advantageous - when the tongue and groove 
joint has been established - for a gap 8 to extend between 
tongue 2 and groove 3 up to the second contact point 62 
forms in the region of the face side 31 of groove 3. This 
serves for ensuring that in the region of the utilization 
side 11 the face side 21 of the tongue abuts in a gap- free 
manner against the utilization side 11 of the adjoining 
panel element according to the invention, wherein tolerances 
resulting from manufacture can be compensated by gap 8. It 
can also be ensured that the tongue and groove joint is 
seated in the region of face side 21 of tongue 2 and normal 
forces on the utilization side ii can be transmitted 
directly onto groove 3 and a floor underneath in the face- 
side region of tongue 2 so that no bending moments occur in 
the tongue and the danger of damage to tongue 2 is small. 

If the panel element according to the invention, which is 
shown on the right of figure 3, is turned clockwise and 
downwards, it is substantially contact point 61 that 
counteracts this movement. In this connection, it appears to 
be advantageous for the first flank 41 to be arranged on the 
side facing away from the panel element of connecting 
element 4 since the first contact point 61 can be larger 
than the second contact point 62 and therefore reduced 
stresses occur with a given load. The contact point also 
counteracts a dimensional change in the tongue caused by the 
climate . 
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A particular durable and loadable tongue and groove joint 
can be achieved where tongue 2 is adhered to groove 3. For 
this purpose, a first glue channel 71 may be formed in the 
region of recess 5 facing the counter draw 12. In the 
embodiment shown in figure 3, the glue channel 71 extends 
over the entire width of the cross-section of recess 5. in 
other embodiments, a region of recess 5 can also be recessed 
and form the glue channel 71. 

In addition, groove 3 may have another glue channel 72, the 
other glue channel 72 bordering on the face side 21 of 
tongue 2 when the tongue and groove joint has been 
established. An adhesion of tongue 2 with groove 3 in the 
region of the other glue channel 72 effects a particularly 
high resistance to a dimensional change of the face side 21 
of tongue 2, which is caused by the climate. Moreover, the 
penetration of moisture into the region of the connecting 
element 4 is prevented. 

A long durability of the panel element according to the 
invention and the connection according to the invention can 
be achieved when sides 13, 14, 15, 16 are at least partially 
treated, in particular sprayed, coated or the like, with a 
hydrophobic agent. 



